ABSTRACT Ten girls with adolescent idiopathic scoliosis were studied before and 17-23 months after spinal fusion. None had any cardiac or respiratory disease complicating the scoliosis. They underwent a range of resting lung function tests and a progressive exercise test. The mean angle of scoliosis decreased from 65*8 to 27-3 degrees after operation but the only significant physiological benefit detected in this study was a decrease in the submaximal minute ventilation. The physiological benefit of spinal fusion was therefore much less prominent than the anatomical improvement of the spinal curvature.
Although the obvious effect of thoracic scoliosis is an anatomical deformity, it also causes various cardiac and respiratory physiological abnormalities. These include diminished lung volumes (Larmi et al, 1955) , pulmonary hypertension (Bergofsky et al, 1959; Shneerson, 1978a) , and diminished maximal oxygen uptake and ventilation during exercise (Shneerson, 1978b) . Over half the deaths in a series of 762 scoliotics were from cardiac or respiratory complications (Shneerson et al, 1978) .
Spinal fusion is an effective method of correcting the anatomical deformity, but there is little information on its cardiorespiratory consequences. If there were any improvement or prevention of deterioration the indications for operation might be widened. In this study 10 patients underwent a range of resting lung function tests and a progressive exercise test before and after spinal fusion. The results have been compared to assess the effect of operation.
Subjects and methods
Ten girls with adolescent idiopathic scoliosis affecting the thoracic spine were studied before and 17-23 months (mean = 19-6, SD= 1-9) after spinal fusion with insertion of a Harrington rod. Their ages ranged from 13 to 15 years (mean = 13*8, (Shneerson, 1978b (Cotes, 1969; Spiro et al, 1974 (Godfrey et al, 1970) , Vo2 max has been corrected for body weight (Davies et al, 1972) , VT max for vital capacity, and in the mean dyspnoeic index (VE max/MVVX the submaximal heart rate indices for body weight 100%) (before fusion: mean=65-4%, SD=144; (Jones et al, 1975 body weight (Davies et al, 1972) .
Effect of spinal fusion on minute ventilation (PE).
Normal values I SD (Jones et al, 1975) Discussion Several previous authors have studied the cardiorespiratory effects of spinal fusion performed for scoliosis. The vital capacity and MVV have been found to be unaffected by spinal fusion (Makley et al, 1968; Westgate and Moe, 1969; Lamarre et al, 1971; Shannon et al, 1971; Meister and Heine, 1973; Stoboy and Speierer, 1975; Henche et al, 1977) or to increase slightly after it (Gazioglu et al, 1968; Lindh and Bjure, 1975) . Small increases in Pao2 (Shannon et al, 1971; Meister and Heine, 1973) and Sao2 (Westgate and Moe, 1969) have been found, and Shannon et al (1971) observed an improvement in the physiological dead space and PA-ao2 as well. A marginal increase in Vo2 max during exercise (Stoboy and Speierer, 1975) and an improvement in Pao2 after exercise (Shannon et al, 1971 ) are the only changes in response to exercise after spinal fusion that have been reported.
None of the 10 subjects of this study had any cardiorespiratory disease complicating the scoliosis. They underwent identical resting and exercise tests under the same conditions before and after surgery. Postoperatively they had spent four months in a plaster of Paris jacket and then worn a Milwaukee brace until a year after surgery. All had returned to full activity at least five months before being retested, and none had any cardiac or respiratory symptoms when they were retested.
Estimation of the effect of spinal fusion was growth. Values predicted from the arm span (Godfrey et al, 1970) 
